Summary A histopathological study was undertaken on breast tissue dissected during the course of 207 consecutive forensic post-mortems on women over the age of 15 years in order to define the frequency and types of lesions found in Australian women. At least 10 blocks were obtained from each breast and a total of 4,738 blocks were examined. A particularly high frequency of atypical hyperplasia (12.6%), carcinoma in situ (13.0%), focal secretory change (24.1%) and perilobular haemangiomas (11.2%) was found. The radial scar, considered by some to be a precursor of infiltrating ductal carcinoma was found in 7.7% of the women.
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A number of previous studies have evaluated the frequency of gross and microscopic pathology of the female breast (Lindgren, 1936; Frantz et al., 1951; Sloss et al., 1957; Ryan & Coady, 1962; Sandison, 1962; Humphrey & Swerdlow, 1966; Shah & Mathur, 1967; Kramer & Rush, 1973; Wellings et al., 1975) . These have nearly all been conducted in the USA and Europe and to our knowledge, no similar systematic study has been done in Australia. In an attempt to define the frequency and types of breast lesions found in the non-hospitalized population, we undertook a study of 207 consecutive forensic post-mortems on women between the ages of 15 and 97 years. One of the more significant features to emerge from this study was the high incidence of carcinoma in situ (CIS) . Another highlight was the presence of radial scars.
Materials and methods
The population studied comprised a consecutive group of 212 women between the ages of 15 and 97 years who underwent forensic post-mortem examination at the Melbourne City Morgue. Five women were excluded from the study; two had previous mastectomies for breast carcinoma, two had unresected but clinically known breast carcinoma; and one had known metastatic carcinoma to the breast from a primary in the lung. The broad categories of death of the remaining 207 women were; sudden but natural cause (92 cases), longstanding disease (18), surgical or post-surgical (20), non-hospitalized trauma (45), hospitalized post-trauma (19) and drug overdose (13 Brown, 1979) were used. Univariate statistics and location estimates were obtained on all parameters using the P2D-frequency count routine. Two-way frequency tables and the Pearson chi-square statistic (P1F) were used on the major parameters and in some instances a two-way table was calculated for each level of a third variable, by specifying a condition for the third variable.
Results
The mean age of the 207 women included in this study was 60 years and included women from 15 to 97 years of age ( Figure 1) . A summary of some of the more interesting histological diagnoses and pathological processes recorded in this series is included in Table I . For the purposes of this study, cysts were defined as rounded epithelium-lined structures greater than mm in diameter, lacking an elastic tissue coat. Cysts larger than 3mm showed a high degree of correlation with epithelial proliferation in ducts of all sizes (P<0.001).
Adenosis was a very common finding, particularly in the 2nd to 5th decades. Of women younger than 50 years, 77% had this lesion compared with 34% of older women.
A high frequency of epithelial proliferative lesions was encountered (Table I) ; statistically significant correlations (P<0.001) being noted with the width of the periductal elastic tissue coat, cysts, small cell infiltrate and duct ectasia. Grade 4 or atypical hyperplasia was found in 26 women (Figures 2-5 ). Twenty-seven women aged from 17 to 88 years showed microscopic foci of CIS as the were macroscopically visible. Multiple papillomas, up to 12 in number were found in 50% of the cases.
Fibroadenomas were found in 14.5% of women and measured from 1.2-14mm in diameter (mean 3.8 mm). The lesion was found in all decades including one in a woman over the age of 90 years. Fibroadenomas in older women were more often hyalinised (14 of 17 in women over 50 years of age compared with 4 of 13 in younger women). The remainder had a mucoid stroma. In one case, invasive lobular carcinoma permeated the lesion and in another, invasive ductal carcinoma abutted upon a fibroadenoma but did not invade it.
Of the 50 women with focal secretory change, only 3 were either pregnant and near term or lactating. Of the remainder, 10 had never been pregnant and the 95-year-old woman showing this histological feature was last pregnant 63 years previously.
A high frequency (23 cases) of perilobular haemangioma was found. Despite the lesion's name, it was evenly distributed in all stromal components of the breast. The lesions ranged from 0.3-3.6mm. A detailed description of these lesions has been reported elsewhere (Lesueur et al., 1983) .
Radial scars (non-encapsulated sclerosing lesions), were present in 16 cases. One-half of these cases showed multiple lesions and in 5, the lesions were present in both breasts. The size of individual lesions ranged from 0.4-4.7mm.
Discussion
The frequency of many of the lesions found in this study viz., cysts, adenosis, mammary duct ectasia, papillomas and apocrine metaplasia is very similar to that described in other autopsy studies (Lindgren, 1936; Frantz et al., 1951; Sloss et al., 1957; Ryan & Coady, 1962; Humphrey & Swerdlow, 1966; Shah & Mathur, 1967; Kramer & Rush, 1973; Wellings et al., 1975) . Of the lesions encountered in the present study, worthy of comment were the high frequency of epithelial proliferative lesions including CIS, focal secretory change and perilobular haemangiomas, and the presence of radial scars.
Of the original consecutive series of 212 women, 7 (3.3%) at the time of autopsy had either previously undergone mastectomy for carcinoma or had untreated or occult carcinoma of the breast. In his examination of 800 consecutive hospital autopsies, Sandison (1962) found that 24 women (3%) had previous mastectomies for breast carcinoma, 10 (1.25%) had clinically detected but untreated breast cancer and 6 women (0.75%) had occult invasive carcinoma. Of the remainder, 158 (19.75%) had epitheliosis as the severest epithelial lesion. The frequency of CIS in the present study (13%), exceeds that found by Kramer & Rush (1973) (4.2%) or Wellings & Jensen (1973) (4%) . Kramer & Rush (1973) examined at autopsy the breasts of 70 women over 70 years of age. Of these, one woman had occult invasive carcinoma, 3 (4.2%) had intraductal carcinoma, and 7 (10%), 19 (27%) and 18 (25%) respectively had atypical , severe, and mild-moderate hyperplasia. Studies prior to these indicated a frequency of epithelial proliferation from 12-33% (Foote & Stewart, 1945; Frantz et al., 1951; Sloss et al., 1957; Ryan & Coady, 1962) . In the present study the frequency of all epithelial proliferations was 84.6%.
This discrepancy between studies can partly be explained by the extent of tissue sampling. Even so, in our study, sampling was restricted to 10 blocks from each breast including 2 from each quadrant and 2 from the subareolar zone. A major problem in comparing studies of this kind, is the lack of uniform, objective criteria for assessing atypical hyperplasia and CIS. We used criteria defined by Black & de Chabon (1975) and Black et al. (1972) who attempted to systematically grade a spectrum of proliferative lesions in the duct-lobular system. As in most grading systems, difficulties are encountered in precisely assigning a grade owing to the subjective components of the system. Other possible explanations of the discrepancy between the high incidence of CIS and atypical hyperplasia in the present study compared with the previous studies may be either a true change in incidence, as at least 10 years have elapsed since the last detailed study (Kramer & Rush, 1973) , or to geographic variation. Therefore, new studies from other centres and other countries may be warranted. The racial composition of the population studied was entirely of European origin, but data regarding their length of residence in Australia are not available. In any event the high frequency of atypical hyperplasia and CIS (together 25.6%) suggests that only a small proportion of these must ever progress to invasive carcinoma.
Compared with other series, an unusually high frequency (24.1 %) of focal secretory change was found in this study (Frantz et al., 1951; Wellings et al., 1975) . As noted previously (Wellings et al., 1975) , this change was found in women of all ages including nulliparous women although more commonly in parous women between the ages of 30 and 60 years. This change may be seen in patients with hyperprolactinaemia (Brown et al., 1982) which in turn may be induced by drugs such as the phenothiazines, tricyclic antidepressants, haloperidol, reserpine, alphamethyldopa and oestrogens (Sherman & Kolodny, 1974; Lee et al., 1976) . However, detailed drug histories were not available to us owing to the forensic nature of the autopsies.
Several of the previous autopsy studies do not mention perilobular haemangiomas (Foote & Stewart, 1945; Sandison, 1962; Humphrey & Swerdlow, 1966; Shah & Mathur, 1967; Wellings et al., 1975) . In the series reported by Frantz et al. (1951) a frequency of 0.4% was found. The unexpectedly high frequency of this lesion (11.2%) in the present study and the reported rarity of angiosarcomas of the breast indicate that malignant transformation must be very rare if it occurs.
The radial scar or non-encapsulated sclerosing lesion is a benign proliferative lesion with central sclerosis, considered to be a precursor of infiltrating duct carcinoma (Fisher et al., 1979; Linell et al., 1980) . Distortion and compression of ductal epithelium produces a radiating, pseudoinfiltrative pattern which has been confused with carcinoma (Fenoglio & Lattes, 1974) . Elastosis is often a striking feature, particularly centrally, where it is concentrated around ducts. Radial scars have been described in 16% of 555 mastectomy specimens for carcinoma (Linell et al., 1980) , 5% of biopsy specimens (Hamperl, 1975) and 4% of specimens obtained for fibrocystic disease (Fisher et al., 1979) . Wellings & Alpers (1984) , using a subgross slicer method with histological confirmation found radial scars in 14% of a random autopsy series and in 26% of breasts from a cancer-associated series. To our knowledge ours is the first study documenting the frequency of this lesion in consecutive autopsies.
